Introduction and Preliminaries
Nonlinear difference equations of order greater than one are of paramount importance in applications where the n 1 th generation of the system depends on the previous k generations. Such equations appear naturally as discrete analogues and as numerical solutions of differential and delay differential equations which model various diverse phenomena in biology, ecology, physiology, physics, engineering, and economics 1-8 . The global character of difference equations is a most important topic and there have been many recent investigations and interest in the topic 1, 5-7, 9-14 . In particular, many researchers have paid attention to the global attractivity and convergence of the kth-order recursive sequence 2, 10, 14-19 and several approaches have been developed for finding the global character of difference equations; see 2, 6, 7, 9-15, 17, 19-21 . Moreover, we refer to 3, 4, 6, 7, 16 and the references therein for the oscillation and nonoscillation of difference equations. However, a large number of the literatures concerned with the rational difference equations and it is not enough to understand the global dynamics of a general difference equations, particularly irrational difference equation.
In this paper we study the global behavior of higher-order difference equation of some genotype selection model: 
which was introduced by 6 as an example of a map generation by a simple mode for frequency dependent natural selection. The local stability of positive equilibrium y 1/2 of 1.2 was investigated by 6 . We note that the appearance of y n−i i 0, 1, . . . , k in the selection coefficient reflects the fact that the environment at the present time depends upon the activity of the population at some time in the past and that this in turn depends upon the gene frequency at that time. The points 0, 1/2, and 1 are the only equilibrium solutions of 1.1 . One can easily see that y n ∈ 0, 1 for all n 1, 2, . . . . If y N 0 for some N ∈ N, then y n 0 for all n ≥ N and if y N 1 for some N ∈ N, then y n 1 for all n ≥ N, So in the following, we will restrict our attention to the difference equation:
By introducing the substitution
where
In the sequel we will consider 1.5 . It is clear that 1.5 has unique positive equilibrium point x 1.
In the following, we give some results which will be useful in our investigation of the behavior of solutions of 1.5 , and the proof of lemmas can be found in 6 . Discrete Dynamics in Nature and Society 3 Definition 1.2. a A sequence {x n } is said to be oscillate about zero or simply oscillate if the terms x n are neither eventually all positive nor eventually all negative. Otherwise the sequence is called nonoscillatory. A sequence {x n } is called strictly oscillatory if for every n 0 ≥ 0, there exist n 1 , n 2 ≥ n 0 such that x n 1 x n 2 < 0.
b A sequence {x n } is said to be oscillate about x if the sequence {x n − x} oscillates. The sequence is called strictly oscillatory about x if the sequence {x n −x} is strictly oscillatory. 
1.6
Lemma 1.5. The linear difference equation 
Main Results
In this section, we will investigate the asymptotic stability and global behavior of the positive equilibrium point of 1.5 . 
is an asymptotically stable solution of
Proof. When k 0, then a 0 1, a 1 a 2 · · · a k 0, 1.5 becomes 1.2 , and case a follows from Lemma 1.4 a .
When k / 0, the linearized equation of 1.5 about equilibrium point x 1 is
If a 0 0, by applying the Lemma 1.6, 2.1 is asymptotically stable provided that Furthermore assume that the function F x is given by
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When 0 < β k 1 1 − a 0 < c 0 , 0 < x < 1, then 1 < F x < exp k 1 β 1 − a 0 < e c 0 . Hence, and so, F 2 x > x for 0 < x < 1, by Lemma 1.8, we know that x is only fixed point of F 2 in 0, ∞ , and by Lemma 1.7, x is a global attractor of all positive solutions of 1.5 . The proof is complete.
